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0. E. 



Oa UdtMtiMj m Uitwsd to tho LouH-ecWlog ftjW oo tbo 
i«dlo. !• woro both ia!^d to OM schBoling bwiUn 

bo o tr«#«Kaouo Uo* to tho nyth of Arywj ouproMcy. I wnt m tbwoto 
pcdnt^utthedaneor to tho Woob in thlo county on tta 
hapBfcl propogBudo by BLtlor'o ondoooriOB ond th« 

JS^Sbiro (o^dally tho«i of noi>-Oo»an^*try) would oo^ 
wS*SlSr oild^the did not the throat woold ow rooUy 

i?t 5 i o^tx^ St I pdntod 0«t that BtU««dblobr^ 

<!««•> %.»A mk. Yir W09t Jovt In OoxwoBf and that thoro 


to anrthtnr in thio coorrtJT, tot a poontoa wn, 

wag a Croat in rofualne to tiho thl» throat oonon oTy* ,r ^ , ■v.'t'V- 


1^«Dtbor Jodnod in and odd that dio 
Ina-alddLK pooSa the Oeiriana had baen djaa aba waa in ^lln and bow th^ 
had baao diangad by tha eotahinaUoD of irojoc®®^ •»* borutality* 


I aiw K^Jt* Friday acain* ha want to tba Robin 
Falzwoont Park wharo tba Phlladdphla Orcbaatra flwao outdoor ooDCorta oad 











: ^ ' finotr* During tht InUraltBlQO 2 aantionMl that iht varies* itf" ^ 

XBndalsBolm v«r« forhiddnn in Qsrmtigr* After the psrforaanos vs iaiksd of 
-hov tsrribls it vast be in Oeivanj vlth s Klnietsr of Culture to judge vbet 
snsie aboald be pieced end ty shovu This pednt vent hove ee Deaoijr is tmlj 
end passlanataly fond of good ■neio. 

le vent to the Dell egein Detardej es ve teth vaated to beer . 
the erdiestr* es eoodueted by ilArsd faUenstein end it vee veU vorth it* 2 
thought it vould bo beet to ease m on the preBmire end aohtion nothing of the 
euhject of the persooutlon of the Wees* Ve tolked of ^rls end Deiu^ Mid 
that he felt be vas too joung to attach Mnaalf peneuvnUjr to any one* Hi 
vented to be five to do ea be rleesod for eeve tine jeW 2 agreed vith Ida* 

Zhany haae over dandsy in epita of the rain* Be had brooghl 
^ha fellov rito had a half in hie antonohLle and ve jpltQred nerds ell ovenlag* 











ffooe oourW do*# to Pu n y ilv** *• It tl>» firn ' • 
tlae In 2 mart for ne but I onjoyBd It In eplte of enrrying py ^ 

the court for too hour#. W# coded off nlth a Iohe ride ofUrwd o^ 
told Danny joklncljr that if rudn ow c«u to thi# oouotry «e would bovo 
to «Lt« up tonnl#, as Jan would frobsbly be barr^ fS®. •}! 4 ^ 

anuaewBat. Be said quite oarloualy that he did not think 
and J oa* then that ha vaa ooadng around to the proper Tioapoint. X old not 
jraa the point but let hia Oo noat «f tha talkiog* 

j aaw P e^i^ asaln Ihuraday • this tlna •• had bocono no 
friandly that n would aall orary wthar tlwa we wmnt^ and wo w^ ta tte ' 

woTlaa. Our talk waa aeain an the aaae aubjaet and X goto wur ftittd oot^ 
Uddanta which had oocurrad to paopla I kaaw rtievlag the oopr open charaoter 
of anU-'SeniUn. Ba aaid that I waa right and wondarad what could ta tana 
about It. 1 hi* that tha quasUon had aftan troOblad no and wa laft it 
«t that* 












£• «u ftt px bwM Monday bat opoat Boat of tha iiao «lth by - 
brothor oboat a party that tboy aad scm other boya voro folae to 

glTO for OBO of thair greop idio vaa graduating fMa Xnpla Qnlvartity* 1 
did arranga with oar frlond te go to tha H, ^faUr on Tharaday. 1^ hrothir 
oaa mablo to go on aeooaat of bla lata botira« 

X, X« eallad Ibnraday and «a onjoyad an acoalleat parforBanoa* 
Xhe onblra thaatar (enoa « huge barn) and Ita Baka-tip« ora axtraoaly istaraaU 
lag - an axeellant aaanrla of art frtad trea eooaarcialiaB* tba driva «aa 
Xongt ona and coa-balf hoora oadi wsj, and «a talkad tet aoaUy of baaaball 
and other oporto* D« oaa error at tha booaa Sunday bot nnfortu n ataXy I oaa iB 
Searay» I. j*« h caw fa r 2 oallad tala toolght and «o arrongod to go to tiio aoilos* 
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n «M 3 or ; . ‘ ; ..: 

dPirst Ti r^"^* ^ hopole wazk of the Jbt* B rt ga tto in Spain mai ‘ 

Micw they vare ready to dio for m wa^ _ . -. . ,. 


rm^’ 




ThBiAMked^ 

aditbor Iw^S^lHECtofSther tha easae of Omocrwy la lt« bct^ ogeli^ ,;^ 
resciaa, porticultrly I eeid It was nooeseaxy to itreofithon ^ 

Cbion «o the only bulwaxf: tcoinst the •acroachlac horror mad 1 renlaM 
bin that he offworal tliaoo ■enticnod he wae wUIiag to aid* *h«fc was ao \ 
-iduinc to do? f /.- " ■ - ' - 

Eb said he xtjaUy didn»t kmrr but he woiOd sake oontrlbottaQB withln;Wa’ 
oeois tOt 1 toU hia that wae eood, but what was rea'.ly wanted ;-v,v4 k 

mron^cn on the «. ». or • eort ft mM 

he oould not do that under toy drcuastwioee «a-was twry dmgeroae M : 

It was against hie p rin d p lee * Z told hta ho had the wro^ -‘’-^pV'V 
hewwB not noinc to loot the whole Hoevy Yard# I continued md told hl» 
that I knew for a fact that books wad pexiodleale could bo tdeen ITS we 
Horal'Uhrary by oay «aployuo, and that the ^prestioee did oo tte 
tlj» to aid thea In their atudlco. A oyateoatic otudy of ouch poiloitt^ ; 

toLdit yield Km facU of interooU Another thine of use «rw jam 
rsrious buildlnGS ani naoee of Haval Qffloere that be haw* Th^ man 
oertainly nothinc itrigrtrat to the O.S* in euoh Infoe cad It tould bo 
fixwat holy An other jOaoeo. 


Be ooiUnuod to protest that bo could not do wueh a thine* It was aeii^ Vki'k 
hie ethics* that to still tboufjit It was daoceroua md my o l i d* **** n£ jT'^i 
Irrocularity would be Inros^iEat^ Z said to reneaher that all the Fascirt^^r^' 
countries An the world worowSf^ asainst the Soviet t&iioa» that i' 

In the diroctioQ I had wanticood was woty neoeas^* If Fascin oooqpaxwd ‘^n^y^y, 
to not bavo to to told what it aeant to the •ews la the world* ^ rtettser*- ^ 
Further^ 1 said his wtwj ras oxaccuratin: th e wi^we the work to bo d«^ 

nAUm cootimaal oUl’jrate »1 1 eae that aothlac oould to dona* T oaid 
eudi a case wo could forcot tto whbloNthlnca but 1 was sure that ooooer 
Istor to would eooe to ne and e^ that^ was rid** H» eeoMl quite rellowd .* 
and we parted on aoicahle texna* 


I ear hin again Thursday (August 1*) and we went for a drive to oseis>* tto 




bBi^ Me eppMjned afraid that X vo'Jld ^sin and 

solo tba corwsrsatlon acid ttpoiss of orory thlnc j e7 w^ i^y>rta» Slrlo# tMo ; ^ 3 -^*;-: 
bc 3 t« autCBwfalles^ «tpO« I irlod to appear aore frlendlj iluo oauu «id - 
^pTi^ of foturc pins for goloe plaoM« oo «b are atiU good fM.ocida« r'^ v 

first 1 nd trm » jwsphlet'wo?^ the 1. 'id. in* ^ 

tlttlr apprsntloe oystoai for trainlnc «rtiaaa8 that D* bad not told tbi ' 
truth idiQo he eald no books or poriodicala could be takon trm the Bacrdl 
lAhrary. Tlwre la a dro# Lib* ofilOO teact books (both eloawtarf and . -Vv; v 
epecidised) atki >00 aa^ealnee (not ell tocteical) nd tho acn an ‘ 
asicoaraGod to study thMselres* The idea is to tnaura a iteadf 

eupply of eklUod soBanTWr' Chb fotore* _ . ■' . ‘T. < * 
















M»V7 ■ B«S« to •->*■>. 

X nv ZL* Mo n t to y» f p«i|u azad ouvurod nae feonnl pin tbat had praloasSar ten 
XlollnMU te apoSoD of tbo Etnsaa nalBiar vbo ma booaalisc a ponr in pAltdLoi 
4boro te tea adm^ of i2>o priadplas of Blilar. &. aaid that te had wnr ^ 
teard af hte till UtcOy* I rcpltel that thu pwjaaiar of tetwd bad teon vw 
koon till te aado a tztP to Qvmw in 2^5 and on Ma rotum blosacaod fortb v. 
Vlth a troaondoua srccxvp^ suichim* Ztet vaa tho aouroo of tho bcov te 
a c np edg ^? 1 aaid tho aoavar ana oteloua* X o^teslBod that thia ^ . 

tcotal Vbaciaa oonoaqoeaooa ataat te toof^ and noa* oh***T aa set Tnodar 

*>»!^^vrfipoaeA mdMmzns:aadl muddmoi nr hapm ■ 

te (ettizc ahood in tho acrid and tten that te too bedn 

la nro apoaldnc of nr aort: at the PEC. fie aaid that all nasLmtioss ianSf^' 
iiiB aero a lnood to ma te tfareo jraora aa te had alraodr ted too sroaotion ' 
2 a leas than a potTf and Z told Ua that t^» aittlns book aaa aaaotl? tte 
1 ^ atUtnte. that ao Xonc aa te aaa in tho CltU Bervioo te ahould eaat ' 
abojrt te a jeb nxjoiiinc eroatcr aktU. and ahitfi arold natarnlly pay aoai 
If te eould offi bin o bla proaont adalnUtraUai teoaOedco with ttet a acra ' ' 
technical natnroj bo nuld te in an a&nrlablo position aa far aa oualifioatiflD ' 
te advanooMHU ZU aaid that aoot dote of thla naturo aoro flUod te teml 
offLoon. I aaid that XJxc itat te ted told do that thoao non did not cofirt * 
thoasolaca too grootly and tho active aerk aaa prdtebly «^l « y^ tf* d to clTlliiB ■ 
aaplcQ^aea cdio nuld irod a atallar knocrledco to carcy on their dote* X 
that m ahould te gin at oooo to aurvegr the and thou^t that the beat 
teT- to do thia aauld be to toll the ocmeTidlng offioer in bla dopartaont of ‘ ' 

M ala and to ael: Ma itet poriodioala and boote aore available in tbo Rml 

lihrazy i ddch aaild te of aid. nth these ae aoald A atodr of 

Srtx^iSia^ “crt aaitoblo te fate, tetow I wSd 












jpiorsioaf tt^jaMriic ■oihj»et«* 

B, M Tor tfaB Qffttr bat tfa«r« mM homnr, a p^owliK 

rtlootano* eo hia faca, flara^ X eceUauad, «u alao aa afiportosltj for Ida . , 
to aid tha eausa of dBooaraojr and eonbat raadm by atraoctbaidos tba Soviat 
Bnloiu Tfeara alght ooaaibly bala this Xltoratura, aoaa raloabla UU tf ^ 
^sforaatioQ **^<**->> Ma' ooold doan for fnton naa* Banner aald that 

ha would aaka the naxt daj at work* 

Vhan 1 aay hla Ttaxraday, ha aald laj^lad/ofimd 7 

ao parledieala or hooka .-ar aatarial of any kind^eot^d ^ takaxT oaX of ^ 
lard- thara aaa a rigid laa^ t^t off act. X told Ma thia waa of no groat 
aoBant eofuloj^ay out a of atodf wlthfliot It* ^^^thla ha oaMod 
obTioualy raliarod. I than datallad for hia achadula/lha ayotoMtle ata^y - ^ 
of bighar aathaoaUea and ahoaad him how* by aatting aalda eortain aallnita 
houra oach vaak^ ha oould oaaily oaatar thin baaatiful adanoa* 

ia ragarda hia atory about tha ragulatloaa at tha lairy Xard^ Z 
do not beUava it* as tha aajotlty of tha parloddLoala and taocta ara afiilahla 
at the pnbUc Ubripy. m fact, I coca ooopUad a Hat of aueb aagaalnaaftr 
oor use* Z think that ha haa aooa wagua idea that ty lattlng aa oaa any 
■aterial Bran the Tard* that he aay co^iroaiaa hlMalf la aooe way* Ha had 
alxw^ told aa that hia MikI had BO raalt rand toward adaotiflc knowLadga* 

X n groaUy diaappointad but X do not baUara that tha aaUar 
ba droppod* dor firiand la yoang and aoeh oan ywt ba dona toward fbzalng 
hia ooooapta and Idaala* . , ■ 









I iucir !>♦ B^tordiy 5«mt^?t® ^"SscoMion »«— 

*erehaiit i«o “*^/SjSrhla the «iBll»rltx in ttn AeUtwnhl^ - 
jnwtaT •stop in It«3.y* I *^*®*?^. ehi* I eitnd the hmw ntand a^eiivt 
In Oeraany, It*3y n^ pirUQuImrV ntmened 

o<il* bQi®8 ^ w Bneiin* the v^7 denocrn^T , 

a. t, ». B. Mid U «. in- « : 

^gYsr thought of it hof OBPO* ■* 

®““ •SSS7;SttS.*c?8S sLStS’S^ 

S the W< 1*1 »««y^ .fS^,I,^5« Md th. furttBsia-^^ 

of the CcBUtanlit IVty in Aaerlte el^ron ty 

idiere be otetod that every 1 1 T-r*'i n^>*«> worXd etfiaofe *ntl-5eBd.tt*i !• • 

Si» igOiirt the eute. P; BWIB 1» Homo. «id 

there tTtSk Of the fhiWl ainoer 

of the odttrww 

(OnhooDc of poet) 

qaantilleo o«re??oiid* 


, 5iHSf .^ 
45-U307'J 







After tht 80Tl«t Foreign Miniotor opoko nf ****."**Jf'^*^^^^^ 
h« o(»sared tho olflUnrltT In IdMio nf Mi oouatry «nA 

a Uttlo to flntur hU no diocr^W /rShL^n^Su5^*tL 

Intalligont hi* Irothnr w. I »I*k* WfMy «f hi* f«*hw o inttoro w uo 

enrloao nnvspopon* 

1 Biid that in nddlUoa to firtiwrlng t*»* frloodohip ~ 

tlM Xtnitod SUUt nnl Buoeln, mrTtbing poool^ ohoold "STodSir 

iSi donoerney In tho USSR ngalnot nttnoJe. IT : 

neoinnt tho ttoltnd Btntno would bo too front* I onid I 
taSwtf^«Sl «gMllMti<». !»./«■ 4»«t ttat l«r tio»« (o f 5^) .; 

2 rSl*o^ W. h. hrt 0.14 ho •wOd Uko to 40 o-ottlag hbort. tho - 
nltnntion, I would look th* np* , 

Till no«» bo ngrond with ■• tnt boro ho w nddori ly^ w toipp^ 

«Dd oaid that be would not Join niy froup in any 

i^’t?4rJ.‘iS5 ss^'SiS vs^-’Sh'is^gt^^u- 

mmr.^S 1 h. «tt«- I -« «o a«««- lotorootod 
•nd *0 toUod of boaoboU tho root of tho omiiBg. 

r I baU oory nnoh to aoy thl. biA X thiifcw baoe ^ Jo 

Vtond with idiat lo kwwn aa a •parlor pl^" - • *’^J2**^t^br^2^JSooir 
^tbo frulta of « roTOlntlonaxy wtruffile If bo can flrot alt hy and dUwoo it 

iabatraotly* ^ 


EBOdr^^^^ 

65-ii307 










COKTIIVUOCS MIXIIVC ^ AIVD REACTION 
EQUIPMENT DESIGN > 

A. BBOTHMAN, C. N. W<HUU« and S. M. TEUiHAN 
JtMpaOiWr, A. Brothman A Attodeitt, W*ie yort, mmd (M/-. fMmtH) 
Mcrclr A Imc^ Rafcioiy, W. J. 


: 


^ OIU devices for miung, dissolving and 
, mctioD can be divided into two lwe*i 
variously known in the case of the tint 
type as tingle-pass, plug flow, displacement 
or “atrounlined;" and in the case of the 
KCtmd type as multi-pass, “nonitream- 
Uned,” or pseudo-continuous. The fint 
type, which we call here sinele-pass, in- 
nudes all continuous mixen and reactors in 
which all portiont of the effluent, prac- 
tically ipeaking. have remain^ in the lys- 
tem for the same length of time and have 
not ledrcnlaled within the lyttem, Bins 
being "tingle-pass." The second «- 
fened to hereafter as multi-pass, indudes 
those kinds of mixing and reaction eouip- 
tnent in which, because the materiu re- 
circulates withm the equipment itself, 
various portions of the rauent have re- 
mained m the system for varying lengths of 
'time, tn tome equipment in this dassifi- 
cation tile flow path is fairly well defined 
■ and the flow can rightly be considered as 
making few or many "passes" through the 
equipment before discharge. In others the . 
flow -path is not well drtned but the re- 
. -tention time of various parts of the effluent 
may still be defined by prohtbility type 
olculations tnd can still be considered as 
btving made varying numbers of passes be- 
fore discharge. 'Regarding ^uipment of 
the second type, this article is mainly con- 
cerned with lystems in which the multiple 
pssages are in well defined paths, but as 
will be shown the tame methods can be 
applied to other systems. 

,«ooPK AKD ansa 

In tiiis wtide, tiie will be icvtial; to 
present tiie advantages md disadvutages ef 
■ingle- and Btolti-psB types; to Qtustnte ■ few 
torms of cMh type; and to thow by enmplca 
bow the design calculatiofii miy be made. For 
that puipose. in Tables I, II, HI and IV sre 
hmre awembled a cooridettiile number of 
cquatioos wbitii were derived by rigona 
aiatbematicti means from well ertablished 
concepts of phypcal diemntiy, fluid mec hanio 
and piocets equipment- deugn. In the mteretti 
of brevity the dcrivatioiu are mnitted here* 
wod in addition, the actuil computatiom are 
mosdy omitted from tbe rsamples, ahbough 
the imcaples followed arc espliined and the 
data given in each case so that thoK urhe wish 
to fallow tiie oompotitions in detail may 
casity do so I7 snbititntion in tiie designated 
cqnatioiB. 

Typical dnglepasi qratems are miistiatcd in 



Figs. 1 to 4. Soeb systems are enoanxm io 
vapor and solid phsic eantinnous l earfinsis , 
but leB-oommoo m liquid phase and beleso- 
gBieouj aystems. An o otsta n di ag advantur 
of tudi ^enu b that they achieve steady- 
slate eonditiont of operation timost instan- 
taneously and tbe peri^ of transiency, that it 
of unsteady operation, as timrt. In multipass 
nritenu, however, the period of iniuieacy 
fom start-up m stady state as aeocaaarOy longer 
since ^ definition tie cBomt of the 
vriD have qtent vatioat times in tiie iftlem hva 
a minimom to a vifteally m&nite period. 
Eiamplea of such systems me Blastrated in 
Figs I to 7. 

The duraeteristie of tmnsieDcy period b im- 
portant not only in liirting up. bat sbo if the 
ijritem must be purged of am euataminants 
that may be ininidneed, or .if changing aaw 
materbla n ec c aai tete ehmgea in pruema oen- 
ditions. Tbe time of a single pass b obviously 
^ purging time of a bngle-pas system, bet 
jg multi-pasi iwatemi the lecyding of newly 
fed asateriil dong vrith that dready tim 
peMiii that greater than averag e leteitiioa time 
b required to adhievc vartualiy complete db- 
pbeement of the caisting eootenti of the 
■ystem. Fniging time, then, b the time 
•ceded to di^ce by new flow ao y aperi fied 
per c en tage of tite aystesn eontents eliding at 
tbe time when the new Bow b mtiodaced. 

Some of the moat npovtant cirtena that 
ore mod io decidiog between ain|^e- and mnlti 
pasi cootiDoota lystemi may be m ent i oned : 

Single-Pan Systems— Sduatioos favoring 
■Biglepasi nstems mdodc-dast r ea eti o n r. Asm 
having a dmrt iodactioo 'period, tint b. • 
dmrt period of &e kiod ibown by catain te- 
•ctions which ^pev qubsctsit for a time 
before ptooeeding activ^; those not aequoing 
a high degree of mhong; thoie where frequent 
Waiti or purges may be needed; and those 
where bttic deviatiou from the average bolding 


cssei ^t do not require semoyd of large 

mid them: where Aaip ebaagei of pttasore 
and/or tempentare may Idle pbee. 

bfnlti^ Systems— Sitnatkmi bvormg 
multi-pan ayttenu mdode dow leactiocu; tfauae 
witii a bog bidn etia i penod; tbeae witb a 
ciiticd mixmg problem; and without aerioos 
transiency mid purging pcebiems. Other ernes 
procesiri wbere mm i dnab le deviatioo 
from the a vera g e bdd in g time b dIowaUe; 
where tbe pteaence of tmetion products d- 
les^ m tbe system b citlier ammpaitant, at 
csrerti a deai^le autoeatdytic efled; wbere 
eonsidertble iw o nn ta of emthenme beat must 
be removed durir^ icactioo and tiie taop^ 
tme buffeiiiig cScct on the feed ef cooled 
aecyded materid b dented (at in Fig. S); aid 
finally, wbere diaip changes in tempentnre 
and/or pttasore, vrfakh m a molti-pw lyttem 
would needletsly apeet the eeoaoouc aneigy 


'tmd types of nnde-past oootiiiww » 
actor OM mixeT pnmilems. This Ititi bg. <■ 
course, is not ouaiistive. ~ 

la Oe tabulatioB we cm|doy Oe feBowiqg 
pahic^ tarmi to cbnify scaetbm and m^ 
procBsma: Ccnitmt volume lystcmi, vandjlc 
vofame lyiteiiu, bdnite e w rt ac t leac facm 

and finite contact syatemi. A eoaa tmt 
vdiune lystem b defined m any mbaoi or so- 
aetioo pancets bi whidi a 
dange » the mace oecopied by dl eo» 
mid/or phases, whkh make np ^ 
active aystem. oenns at miy time dsrmg tte 
mivmt ar aeactiiw eyde. A varbifale vdsaie 
on ftTo&er band, b draenbe d by a 
■iiiifii ant Aangt ia votomc. Infinite cosilad 
mitena are thoae in which eentaet betwM 
Ite reactants b tbeorcticdly catdilisbed on ^ 
fonic, atomic, or motecalar levd. A finite eon- 
tact aystem b ooosideTed hoe to he wy qp- 
tom in which the pbaamessao I nvolved oeemt 
to a function of the ana ef eentaet, U, any 

In ihe^aSon^rTible 1 devoted to een- 
atont vofame. tofinite oontaet ayatems. we have 
givea the V.-RS idationahipa la termi of 


bdvn er, OR not cDcooitered. 


For bandy reference Table 1 btt fte 
nfatUms bcKveen throughput, extent of 
tcaction oomplctioQ, and aystem volume, 
■whidi we ote for ^ oommooly cncoim- 


qnanlities wiD he petaculmly bdpfni when . 
bqnid phase icaetion aystems d emw is tr a l ing 
a aignificaol change aa velamc rb a f a r t ci iitic ate 
encountered. In inch tastances, tiie volume 
fitotoi, when ft appein in the aqnatxm, any 
be given tiie tog memi vdne between Ibe 
toitid md tite^ volmnea of At qrto 
CcMfillY vuiftble Rilmaf wnttau 

mt met acidy^Am gases or rapea ar c pmed 
m reactants aider ounstsnt pcamte. A u m 
the equations have been d er ive d on Ac bmb 
«f bothesmal rr a ftino cw i d itinni 

Some of tiie design factors. Other Am Ac 
velnme of the system, which are baportant to 

towing lUaatratiTC amnplca. 

-HXtltTWATITB rSOBUElSg .1 
Piohkm I— A bate* reaction system of 
1 ,4) cal. caataininc 0.$2) Ib. of NiSOi and 
0.45 tt. of Na^. (the emhonate heiag 
ncfent ia excess of itoichioinetTic sequitt- 
ments) s reacted to 97 percent eomple- 
tion at 100 d^. F. in a period of J 
Aoennte dynamometer sneasaremenU in- 
dicate tint tbe mixer diaft-bonamower ever 
tbe reacting period menges 0.05 bp. It 
is dcsiied to design a tmg)e-pass tca^ 
system to achieve 99 pescent comulrtim 
ef reaction and to react a flow of 1 JlOO ». 

. flf NiSO. per hour. The leactioD baaec- 
cod order type and d em o ostri tes a constant 
snctioii wnme charactctbtic. Equatun 
(?) in Table 1 can be naed by snbstit^ 
t s= 5 nin. for its equivalent, V,/R. 5olv- 
-jng for L tire leacboo wdodto constant, 
toLre vr= 1-45. t = 3 mm. = 0.45 
.*-106 = 0.00425 -mol, N.. = 0.00339 
w6L N, = N4.-0.97 N,. and N,= 

bf,.-0.97 we find that k = 1.118 
■aiyCmin.mol). . ' . 

If 0.525 Ib. of NiSO* is ^ootoined in 
1.43 gd. it foDows But an inpot of 1,000 
Ib, ofNiSO* per hour would require a flow 
of R = (l/HW = 1.45/(0.525 X 60 mm.) 

= 45.2 c.pm. Also, N*,= (45J/1.43) 
f0.52S/ll5}=0.105, and N*.=(45.2/1.43) 
..-(0.45/106) = 0.134 Ib.-md per mm. 

Using Fetation (3) for a consta nt w- 
wme, oontaik, aecond order system 

wbere one of the reactants e present in 


PQ = O.Oo767 >c 2,1J0 = JM ».p.«. « 
•e tbcD mrrect R u detenniaed abovt lor 
eooditjoa of "inrtaiitttneou* daulion" 
<rf the inflomf to each venc) in accordance 
■nth Bote at the bottom of Table UI, 
•e hud that the csorrected throuehout nte 
Jl would be 0.8 X 12.1 = 9.6^.p.ia. 

"^5 therefore Cnt assume a value of 


Matauted liquoi ihooid pass from the 
ci^oiiotu aciduUUH in less thami hj; 

The acidulating tanl coosutt of a 500- 
gal. amrklM capacity vessel equjp;^ with 
• draft tube and turbine miser 
The turW causes a turnover rate of 1,)48 
f .p^. IV feed and discharge nozzles are 
!“ P™!^***! purposes 

J* — ®-371 min. If the oomb^^ 

■ow of 96 percent acid and dilormated 
hquo, is 0.5^2 g.pjn, is the mentioned 
tanh acceptable? 

R, . be ttat fartion the hi 




SvaVufo.r;^”’"' tta‘ <»/0.J71 = m+? U® 

; U instead we were to nte tiro units, each p^Y^l1/48*= 0*0M2'l9 t 

.* s tl* tr 

.'rfe^-SS 

wssels, than it would be for one mw'> of Praonro A axorsM . 

lour vessels. In the latter cue the mean v * . . 

Aviation from tiie calculated mean drten- oof!^^ c«taiu a continu 

• -tion lime would be le,*,^“ ^ ^ 

quite mportsnt m tome processes '^P^ly multi-pass leactoa 

Problem 6— In aesdulaST^ dilorin ‘’'***“ **“ Ixcome oontami- 

ated liquor in the manufa^ie^ ddotal h^W “***“7 ^rtenaine 

:mmm 


mr my/tlplt 
. frvprtor mttmUf 


9ne thtMr -satfi 
h/rkirf (apfirox. 
■etnf rally pk^l 


tli^lr^ueiian 
Itfrbints t/ivi^ina 
tank vol. aquaiy 


i) - X ~Q 

^ ;_1?J ■ ^\ 




A 1 ngm 


JOo* tipublermefian 
turbine at tattom 
.aftank 


I dsin TmUuSofotje 


^ IV ehciilatiiig capacity of ^ mimr in 

«. och ^or tanl h given fs 2.000 g.pm, 

2 S.' ^ *® ***' 7 «t» » so g.f^ 

and toe minimum time requited fo ooe 
’jiB !?** "l ® * ““>■ It win Ttadily V men 
.J48 toat toe “dimlaoement" at fbc 

1 are nated material by the toed stream is accom- 
«*a plished by inismg the feed stienn with 

^ ^ ^ •“"I* "I 

^ »nwc^ toe contaminated miteral hi 
med the "displacement itream." . 

. It can be toown that the panmic tone 

IS 

2 

I = Sir ^ **“ constructed lot a 

. wies of fom vends (m = 4), in which 
B h *he pj ^jMitjon of feed remaining m 

Sf » +* Interpotoinj! m ' 

— *^^ i?**“ for^^O.O^and 

'Cl frw toe vdne d o = l_ 

= 0.975 it win he seen 3iat only 
old I.® P^wdI of toe effluent stream svill con- 
•Bt of conta m i nated auterisl after 280 
P^. This would mean that 280 X 0 5 

■» Ef 

f^ would be teqtined to obtain toe. 

” desued amount of ptugii^ > 

ni- 8— Let nt assume toe reaction 

ne 2!^ • “® P«™!« mmpk, U, frwr 

^ teacton m aenes. TV capacity of each 
he onmhition rate ' 

. « the agitator h 2,000 pi. per minute, and. 

the torotighpnl rate b fo g'fjn. Now, In 

h hattowbe, it h found . 

w> ** “ pnctically * 

no farther reaction. How long wil] it take 
jjj toe lyrtem to teach vhtnal steady-stote - 
conditions after the tone of atait-up, if tV 
•fttem bMs bees started by loading all of 
toe reactors and cmeiatoig them batchwhe 
fix toe period of IJ hr. previous to begio- 
emg the continuous feed of imetants? 

It b quite apparent that OQce eontomons 
iwdmg of toe new stream of reactants h 
-established, all of toe batdiwBe opentom 
contents of toe q«tem will spend U hr. . 
or more in the system. In order that steady- 
_ at^ operation may V mmraxiinated, h 
. ^ he aeen toat the proportion of toe 

Vtchwiic contents of tV veascl present in ■ ’• 
tv ^uent b reduced to that amount 
which, under ctcady-itate mdihntu h.. __ 

remained H hr. or more. TV propmtkm 

- ateady-state ««n«iirvint 
Much would remain in the system for H 
to. or more would V that renumnur for 
(1.5 hr. X 60)/0.5 min. per pass = 180 

or R^ But toe assioant of *»«»* 
wuired to purge the Vtdiwise contents -T* 

of toe system to a proportion of toe effluent r 

equal to * would be 180 passes. Thb ry 
means the tcinsiency time would equal 1| _ 

hr. after continuous feediqg of tu le- ^ 
actants had begun. . 

It was mentioned oilier tn tiiis artide '**" 
that toe equations given here lor multi- ^ 
pass ^ems am based on toe nse of equip- 
ment whidi cmjdqys a drift tube to - 
dunndize the internal low. With ecr- 
tais sn^ changes in some of tV equations, 
as indicated in Fig. 9. fypes of eqiiipment 
ikctdied in toe left hand ^Mution of rhif 


^ ^ O.JOsf and 

(0.10S- 0.99 X 0.105), thtt V, = 204 

“ ?■' °P^'^ o* the reactor. 
It ^ l»e obiervcd tlut, since the ralue 
ot *, the reactioo velocity constant which 
we lurf to ^ermine the reactor volume, 
was obtamed with a work-inpat for ajri- 
tation of 0.05 X }+ 1.43 arO.lOS Y- 


..wa oi v.yj 1.4} s= 0.105 h 
mm. per jal, for a throughput rate of 45.* 
f.p.in., we would have to provide for a 
work-mput sate of 45 J X 0.105 =4.74 hp. 
for the size of reactor computed. ^ 
Thus, 0 a Bogle-pass reactor of the type 
shown m Fig. 4 were rued, the total drop 
across the orifice maniWd, escluding 
aonnal friction losses in flow through toe 


wvaaaiw UUMVU UJOd ID DOW 

oonUiner, would have to be approxi^telv 
\\U) X 7oi 


wuma nave [0 Oe a 

4.74 X 33,000 -J. (45.20/0.134) X 70 = 
3di4 ft. meisurc drop where the apparent 
average density of the reaction mate j, 70 


Ib.per cu. ft.f' 
inh, 


..Jilem 2 — Let ns consider the design 
of a unit for the production of acetone by 
the catali^c conversion of acetic acid 


— - — ui avnone oy 

the tataJj^c conversion of acetic acid 
' “ process, first reported by 

.Squibb about 1S96, involves the passing of 


acetic ^ vapors, at 400^500 deg. C, and 
atmi^henc pressure, over a barium oiide 
"v^^ otalyit. The reaction is 

a CHfOOOH— + OOi + HiO 
and is tberdore seen to involve an meteose 
m vapor volume as the reaction progresses 
from 2 moU of reactant to 3 molTorprod- 
oct. ^ 

1 rii? « whh to produce 

1,000 gal. per day of acetone with £9 over- 
all reaction yie\d of 92 percent using barium 
oxide as toe catalyst and maintainine a 
topcrahire of 400 deg. C. and a prea^e 
of 1 atm. m the system. 

ACKTOJfW kKACTOB 

tion of toe reaction vtJodly constant L 
In this hpe of reaction, although toe 
tomous large scale unit is inn at cmu 


a. 


; •cy laboratory work toemadves, toe 

mnlb rf a tman acale e^ierimeDt were 

Vol. IS) to wiiidi he used a wlaiy still to 
^vert 1,700 tb. of acetic add to acetone 
wlh a W percent yidd in 126 hr., the still 
^mcler and 12 ft. kmg. 
^to^b the htcnture does aot tete 
whether thu was nm « a hatch icactioo 
(at constant volume and snereasing mo- 
•nre), m as a tman scale cmtoiiioor re- 
action, the latter is more probable, and will 
/ “Jorhite k. to this use V,= 

‘ k “*• 

per aqJt; A. = the gas conitint = 1,543; 

— moll entering per min, s= 1,700/(60 
X 126 X 60) = 0.6^5; N, = mdbTl^ 
wp«mm. = 0.1 X 0.0037 S=Oj00037S; 

t coefficients of pr^ncti = 

n 71 i 1 SabsUluting in Equation 
^^)^we find that k= l.TiB cuity(min. 

^ Partienbr design problem 



» ^ »"• tortone 

P", “7 = 6.560 Ih. per ^ = 113 Jb. 

sromredte I mo) of .eetooe, and wito ^ 
92 per^t reaction yidd. the necessary 


«.r aora 

•aalMltst ErrDold> aaaibfr. (Si lii: 

WnS!?5^ria.ss??f 

«rta»w.iur.id TSi 

PTSl a* «al<7intfe iTlSo' (1) O 


m.Udwv.por ro^sor Ur «Ja«, 

n«. 4-^inoJe^.w plpwe^ fwacaor lor aiekai ewhotoole 


utm D inn at omitaDt 

pressure, it would be extremely difficult to 
a batch reaction mder the «amf . ooq. 
totions. A constant pressure hatch reactor 

for 1 varying volume system, would necessi- 
tate *ome ^ of gas-hght sliding piston or 
acrordion^ike arrangement, such as a gas 

hdder. Fortunately, the value of the re- ** caicnlated from 

a^ vdocity constant k is rdativdy in = 2X113/ 

denendent of prenure, and is a function ^ ^ S ~ Ib.-mid per 

<mly of temperature and toe units cm- “S-* ^-* = 0.08 X 0.171=0.01368 ^ 
Idoyrf. We may, toerefore, ran a hatch ““ — x. « « ^ _ 

jeactiOT at constant volume to determine 
Tk '^'1? temperature of 

^ hatch » toe same 01 win he employed 
m toe coobnuous system. 

For this nartic^ acetic acid to acetone 
Itoougb toe anthon have sot 


id pa 
e toe 1 



^ v.t / 1 s V.UJ SOS 10.- 

• — .. tod R, T. F, K and f 
n; — .“2' «. before, to aetting toese 
we find V.= 
2,1M cuA. nm we see toat a reactor with 
Ototoe of 2 180 cnA would be required. 

to .Smeter 

Mto to be used would depend on many 
fetors, such as av^ibble flbm^ce, flom 
Imi^ cannty, headroom, coooomic ftic- 

rnmibCT of impacts per unit 

of tune bet^ reacting vapor or ^moto : 
nife would hardly Irelleeted by^ con- 

ttbOD of turbulence attending tie flow of 
the leaction stream through the lystem. 
.oeKTTuirB obxbratob 

3 — It is required to desisn a ' 
^tinuous imglcpass counter mient 
type ropw-sdids reactor of the type shown 
m Fig. 3. to produce 3 lb. p^minnte 

” efficienev of 98 per- ■ 

Ctot wtb respect to toe actuil CaC, fen- ' 

teat of toe calcium carbide toed. ITie ^ 
teaction would be: 

^ + 2HOH ►Oa(OB), + th^ ’• 

. K SI proposed to ouiy out toe 

ID tfie m. 1 PA 


TO omy on 

J the presence of . I50 percrat < 

WP« totering the reactor at 
212 deg. P. ud 1 atm. The combined 
reaction velocity and area constant k. far 
toe given ate of solids toed has bron 
d^mrf m toe laboratory to he 4 x lO*. 
^ ^er condihoni of the design are 

^t toe reactin may be jacketed tom^ 

tam^isotoennal leaction eonditions. 

TTie ractor, shown in Fig. 3, is fa 
manner to react 

A rotary bm valve pUced between^BK ^ 
s^ds le^ bm and toe reactor chamber 
metm a nnifcnin feed of caldom cm- 
bide to the metion pipe hading to toe 
eye of a high qieed spray ^ 

















tiOlf^^CLATURE 

of ^ K* 


jCi b 


itnt»a of the ttt- 


•tartmt eoBecBtmtioa of the i*. 
0 + #) 



I*roduct «r k 
(*,««•» '•/■•/») 

Stdke* law rate of lUI 
Miunber of particle* ef tmifooB 


Locartthm to the base a 
Number of etaacii in aeriea 


Statio «f N to O in a eontmuoiti 


« O “i») 

- r - *(»«. - 

a Any inteeer (1, 3, S n) 

^ Time tor ooe pmm from inlet to 
outlet in a multi-paai reactor Ci-c., 
V«/0 b tfraft-Ctite type *o^ a* 
««.«) 

W*, + 8(l -a)Ni. 

» N., + 3{I-* + U)N^ 

tr y«. + (l -a) W4« 

•pray wheel Kitten the feed aaon tbe 
ineadtb of the reactor chamber. To im- 
prove the diabibation a portion of Ae 
effluent paxa is drawn through faction 
^pes to the solids duct, the Mlids being 
cmolsiSeJ” in this gas in pj«<ng to toe 
■ *ye of toe ^ny wheel and thrmgh toe 
ipm wheel. 

•rtie scattered aolids lettle to the bottom 

- «f the chamber against s thine itieam of 
•cctykne and water vapor. TTbis method 
adiieve^ coonter-current contact between 
toe Miirg aolids ud an atmosphere which 
■k progressivdy richer in the water vapor 
•eactant. The reacted aolids lettle into the 
oooical wrtion of toe reactor chamber 
where they are amtinnously slurried to 
sntei for continuous removal from toe 


c cat/atirm oTo renetaitt 
Finsl extent of rcactiai or a solid 
Aren at eountemincBt gaa>aolida 

Keaidual number of mol* of re- 
aetmit or solute A. A, or C after 
**ooatact tone** t 

Food atreaunofreaetamt or solute A, 
0. or C to mot* per imit of tone 

Number of mol* of sohits at 

anturaticn to feed 

Absolute pre a a u re 

Kate of turnover (efaeulatiao) 

afTected by eirculatiaa etonsent of 

multi-pM reactor, etc. 

Rate of throughput, volume per 
(Bit tone, tbrougb a continaoua 


fVoporticn of feed wfMii> tcmain- 
tof to an vesaela tor tone equal or 
■MR toanm +apaaaes 
Contolctton of reaction, etc. 


J be esaolished at toe point of watei 
vapor feed to the chamber. At tois point, 
toe vapor velocity would be 0.I995XJ8X 
26.8 -{-4.10 = 0.17 fL per min. This 
velocity h of such a low order tost no 
appreciable toterference with the eom- 
poted Stohei law ate of lettliiig ilmdd be 
opected. 

Finally, it toould be noted fkat' ene 
other condition of the derivation of Eqna- 
tioiu (16) and (17) is that tbe Ads 
particles are ceandesM to leaet in pn- 
gressively concentric receding byen, the 
particles tbcinselvei snfferm| no a p jiie ci - 
able change in diameter. Where m eon- 
ditim of a constant particle diameter does 
not bold, it h p erm is s i ble to substititte to 
toe Stolie* law eonation toe 1 m mean 
diameter between toe initial mid toe inil 
thes of paitides. Tbe oondition toe 
mplication of the Stokes bw eq ua tion m 
deterniining the fettling velocity h that 
the tettling partidet, in toetr various stages 
of reaction, suffer no apptecbble cha^ 
in absolute density. Where tois eenditiem 
does not actually obbin, ft ft permhstble 
to work with the kig mean of tire in^ 
end final densitiei 



It ft necessary to determine toe height 
and diameta of sodi a reactor for the 
acetylene emcity mentioned. The pro- 
duction of s lb. per minute of acetykne 
involvet 0.1 IS) Ib.-mols per minute. 
This would require (64/26) XO.IIS)-!- 
0.98 = OJW Jb.-moJ Cat; = 
where 98 percent effideucy of reaction is 
catablisbed. Here 64 is taken to be tbe 
molecnhi weight id the calcium carbide 
and 26 the molecular weight ^ acetylene. 

A 150 percent excess of water vapor 
“ of 0.3995 


1 a low 

.Bols af iteam per mmute. It vriD be i 

that only 1 mol of gas is prodireed m the 
seMtion. From toe above, we may write: 
fit, = 0.29ft N, = 0.0058; = 0.3995; 


m of toe ooefficientB of all |aa- 
aottt producra of a reaction 
a In Jfji,/(l9a, « ift, + Njk) 

m Absolute density of aoHdapartidea 

f = 0.98: F=1.0; k. = 4XlO*; i,— 
4.43; T = 672 deg. P. abs4 R, = 0.'f29; 
P = 1.0; f = 2(1 -f H) = 3; V = 0.701 5; 
n - 0.41 1 1; = 0.662; and S/'* = 

0.179. 

Substitoting tocse quantities a Eqna- 
tion (16) we find that the required V, 
would be 4,920 cn. ft. 

In order to set an "imincnion time** 
for toe solids feed in tbe vapor cbaanel 
which is consistent with a 98 percent con- 
version of toe calcium carbide, ft is then 
necessary that we determine ^ required 
height of the reaction dumber. Tbis in- 
volves first toe caleubtioii of the Stokes 
bw settling vdodty of ti^ sdids particles. 
Use computed value of kr is 4.4r^ft. per 
min., whm the absolute density is taken 
ft 11 g. per ca. cm., toe visoosity of the 
fluid ft 0.00I2Z poises, and the parti^ 
diameter is 0.25 mm. It is computed on 
toe basis of falling in a itiU atmosphere. 
After the heiglit snd Ac Trolume of Ac 
dumber are determined according to 
Equations (16) and (17) it it then nects 
aary to calculate the maximam vapor drift 
vdodty at any point in the column, ao m 
to ascertain toe extent to which toe normal 
Stokes bw irttlinj ate it disturbed. By 
Equation (17) b is found to be 12 ft. 

It follows, from toe above values of V, 
and h, that the area of the dumber smuld 
be 410 sq. ft. (its diameter being 22.85 
ft.). From toe dsemical equation and the 
quantity of excess woia used, ft can be 
seen toat toe nuzimom vapor vdodty 


We have cxwrfnot toe sqaatioas tirted ts 
toe most eommouly cnconntcred faitance* ef 
conHnants l eaet o i and mixer design, nns, it 
will be noted, we hare dealt only with couslaDt 
vdaine ■juteras. A more complicated act of 
exprettions b tavdiod b toe hm of intemi 
wBJcb show a variable votnmi 
Hovever, it b wortb aoting t 

mnlti-pass type reaeton it eonL„ , 

to toe handling ef liqnid.phaae ajrstenu, a 
Bqiiid-pbate aystems ven {nfieqnaidy to 
fillip variable volume eturaetetotia. it 
oho be ebaerred tost wr hare loted two dif. 
ferent sets ef aqnatioiu for attaddM toe 
design problems of second and higher order 
RKtioiu. The cqnstiom listtd b Ttole 11 
for aadi icactioot an based opoo an iartan- 
tmeoui dilntico ef toe btfloent to aaeh 
vestd by tbe existtng cootenb ef toe vewd. 

Tbe eqostioiis listed to Ttole III for aecoad 
M UghcT oda rcacl^ do not awunw 
tostantmeoax dOoboo ef the toBoent alream 
to cidi reactor by toe outtog omtenta af 
toe reactor. Id toe bandliBg ef second and 
Bigher order leactiont toe equabim to Table 
III may be used to determine broadly Ike 
toiougb'pnt VI. oompfetioa idationsfaipt which 
bold for any given number ef identia] rnnlti- 
pa« reoeb to teries, provided: (1) The Imd 
chiTseteiittici of the reaction atream are anch 
that poor mcring would be obtained; or (2) 
toe ratio ef tinooghpot to toe et renU t tog 
apicity of toe mixer dement b ae high that 
a cempiijlivety limited amount of bt en dn i g ef 
toe toSuent stream orith toe Mtawii 

of the vessel take* |dacc. 


toe anting 
aD prsetied 


purposes, to any es . ^ 

to Table III mar be used to appnstoiate toe 
toimrebpnt capacity which would be otsb- 
litoed when mstmtaneous diltitiOD ef the to- 
floent stream b a valid sssumptioii. That b to 

7 , it b possible to determine ft hr toe uie 
toe equittom to Table III, tiia cerrect 


fbecimg tbii fifwc for tbro^hpat by Ute 
•t«CK«i*c or (iit(Tc-*caeI cquitiom hn tcoond 
and bicber order reactioni which appeti in 
Table li, 

We bavc'dn indoded in Qie Bliittrative 
pToblenu fivcn bdow levcn] problenu ffln*- 
tntii^ the eompnialiont of pur{nig lime. 
Imuiency fhe of cootfonooi 

aiiiBf CBtrtpffleol on the prutciple of “leteo- 
boo ttiDC only (See PioUemr d, 7, esd >.) 

l*iob)eTn 4— One nethod for produc- 
tion of the highly iniportant amino add 
A-alamne it by the action of lodium hj^ 
bromide on tnccinimidc. The tuccinimide, 
in tom. Can be nude by prolonged heating 
of ancctnimide, with the nlease of am- 
inonia. Tliit latter reaction may be abown 
ai: 

(CaCONHi),— > (CH/X)),NH + NH, 

It may be treated as a tmtmolecular re- 
action for design purposes. 

Assume that it is desired to produce 
tuccinimide by this method. Two reactors 
of the type shown in Fig. 6 are available, 
each with a working capacity of 100 pi 
Each unit is equipped with a top entering 
. ^ual-turbine mixing assembly, oomisting 
of two 9-in. diameter turbines, rotating 
with a peripheral speed of 1,000 ft per 
. min. One of the turbines is locat^ foit 
below the draft tube, very dose to the 
bottom of the vessel, the other 27 to. 
above the first. If a reactiem yield of BO 
percent is necessary to nuke the process 
economically feasible, what will M the 
daOy capacity of the plant, with t^ two 
onits hooked op in aeries? 

Since this reaction may be treated as a 
first Older type, the reaction vdodty 
equation (Equatron 1) may be given as 
fi, = hi a/fa — a).Tbe first step is to 
ran a batch reaction in the laboratory to 
determine i. This, of course, must be 
done nndet conditions of agitation and 
temperature similar to those to be used in 
the plant In each of the onits described 
above, approximately i bp. would be de- 
veloped, providing very rapid Station. If 
a 1-pl. reactor were to be lued for the 
batch ran, about 1/30 hp. input would be 
necessary. 

Assume that in the batch test a 73 per- 
cent convenion of the sntxinamide can be 
accomplished in 3 hr, of reaction. Then 
«k, = b 1/(1 -0.75) =0.602 and k.- 
0.602/180 = 0.00772 per min. 

ssxaiontxo the BBAorom 

* The working design for . the continuous 
reactor ir given by Equation (18). Al- 
though this equation was derived without 
considering the efie^ on the reaction 
kinetics, of the dilution of the incoming 
abeam hy the reeyde streams, its use in 
diis case will be entirely correct, since con- 
centration has no bearing in a nniinolccular 
-reaction. 

The circulatiiig rate of a 9-in. diameter 
turbine, with a tip raerf of 1,000 ft. per 
min., assuming a solution density of 1.2, 
would be 35 cuit per min. Using the 
cSdency of drcnlation of 0.85, wduch is 
typical for turbine mixen, we have 
G = 0.85 X 55 X 7.5 ga].percn.ft. = 3S0 
{.pm., and Va=100 gal„ The maDcst 



Fi*. S — Multi-pass teactor for UcUy esothermlc vcactiows awch m vapor 
phase chlorination of aeeiylene to acetylene letraehlaridet eooled seercled 
■saierial provides heel eapaeity to ehaoch fcaetion heat 
fig. 6— nrafl tahe reactor with eharmeliaed faslerttal veetrcnlatiow 
Fig. 7— Series of four draft Inhc re ar to rs 
Fig. S— Proportion of feed tetnaining in four v rs s rli in scries for SiM eqnal 


length of time which a particle can rpend 
in one of the vessels wfl] be t. V/Q = 
100/350 = 0.28 57H. so k.ti=0.00772 X 
0.285714 = 0.002206; m= 2; and p = 
R/Q = R/3S0. Solving Equation (18) for 
R we find R = 0.613 g.p.m. With a spe- 
cific gravity of 1.2, this would represent a 
dafly capacity erf 0.613 X 1.2 X 8.35 X 24 
X60-B,8i0 Ib. per day. 

Problem 5—^ chemk^ plant contams 
four identical reaction vessels operating 
batch wise to cany out the reaction: 
A + B-oC + D. This reaction foDows 
the normal curve for a second order re- 
action. In the process » ran, the initial 
concentration of A b 10 mols per liter and 
that afSaS mols per liter, ^e reaction 
time u 3 hr., and a yield of 75 percent b 
obtained, based upon component B (Le., 
d mols of the 8 introduced is reacted.) 

Each vessel has a diameter of 4 ft. and a 
straight tide height of 6 ft. The mariTnnm 
wortang capacity V, of each vessel b 610 
Each IS equipp^ with a tcq>-entei^ 
dual-propeOer mixing assembly, corubtine 
of two 8-m. diameter X 14.5-0. mean pitch 
three-bladed marine propelleis, rotating at 
1,125 r.pm. 

What would be the capacity of the 
plant, if the reactors were operated on a 
continuous basb, with the same reaction 
yield: (1 ) If the four units were hooked in 
aeries as in Fig. 7; (2) if two nnib of two 
vessds in the series were employed? 

The general integrated equation for a 
reaction of thb type (Equation 3) may be 


-S- 180(10 - 8) =: 0j)01308 liter/(mol 

Now. in the case of thb leaction, since 
we shall assume that the fiuid diaiacteris- 
tics of the reaction stream are such as to 


warrant the assumptiem of near-complete 
instantaneons ddution of the infiuent to 
each vessel by the csisting contents of that 
vessel, the use of Equation (20) is tndi- 
Cited. Here x« and a.., reptment the 
depletion of a or h in the streams emerging 
from the mth and m— 1th reactor in series, 
respectively. The terms t_, Q,R.k, a. gnd 
b arc as previously defined. 

For the reactors on hand, the theoretical 
fii mlahng Capacity Q of the pnpdler 
mixer b (fran the nomograph in Chem. & 
Met., Aug. 1943, p. 109) 475 cniL per 
minute. However, the ac^ rate for pro- 
peBer mixers b nomaHy about 60 percent 


Since the volume V, of each vessel it 610 
gal., t, = V./Q = 610/2.130 = 0.2865 
■tin. Since we desire a 75 percent deple- 
tion of component fi, then tor the cue of 
four vessels in series, we with: x. ^whidi 
b t[^)to equal 6 mols per liter. It b 
obvtous that tiie eSuent from the tirird, 
aectrod and first reactors will each contain, 
le sp ec ti vdy, an incieasing amoont of 
component fi, or a smaller depletion a. 
It wiB also be seen tiiat z., which b eq^- 
lent to the mput to the fiim reactor, wiB be 
sero. The solution therefore becomes one 
of trial and errcM. A value of R most 
be assumed. Then, osiiig x, = 6, ctictdate 
the value of x„ then Xp x, and x,. If x. b 
greater than zero it means that the assiuned 
throughput rate u too high. If x. b less 
than xero, the assumed rate b too low. Tlut 
value of R which wiB give a value of x. 
substantiaBy equal to xero, with x, = 6, 
win be the oBowable sate of tiijmtgfapnt 
for ti»e ^em. 

Applying Equation (28) of Table III to 
the problem (to estabibh the probable 
tiiroiighput capacity through the fom vessels 
in sow) we find that S=10{S— 6)/8{10— 
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Bot«l StO'^u'bof . 

BMola SvityarlanA ^ 

19 Maj 1948 

Bdllo trerjonBp : " ; 

i Xott *aft all forglTt My but thli ia th# bait vay X knoif'^^V ' 
for irltlni to all ef yoay etharvlta I'd delay It endlaailyy 
Of ecmraa vt forgot tha tyyavritari to Z'a attaaptinf to 
aouquar a Oaraan-Traneh lanfuaga Raninfton* Zt'i got oron battar ^ 
lynbola m It that *lna doaiy looki £ % d'* S ft 1 8 « *ha y JU. , 

vhapa tha B ahoold ba and a tmr othar changai »aka It a auaalai '■ .v ^ 
•pwaUen. J*T» b«»n tyjilnx aU ■ornln* ao t 7 new !*■ I>r*ttr ' ! 

,■ good* . , 

to attaapt to ahara Boaa of axcltamant vlth youd Z ahall 

nayar forgat tha trip orar tha Atlantic • oloodi ondar Of all 
Ijjjg orar ¥han thara vara bo clouds there vai Bothlnf foy 
va vara too hlth vp to aaa tha vatari 17|000 tt$ Iha datalla 
vara thaiaa mgahlp Hollandy May 15^l8, 1948, XI to hondoa dlract| 
lOtOO OC posltiCB, Mlpanhaad, SV Iralaadf ground apaad 224 Bphi . 
air taaparatura 10® F.| total dlitanea 3f?50 atatuta aUaai ' 

mraaa ground apaad 277 »Ph| fuel aonauMd 4,100 VS gala| arrival ^ 

j: 1^4^ lil^TLondan tlM, Aba alapt riXTully Mat of tha trip - v 1 

i . - vlth aUhtaaras and alaap-talldaf and kapt vlahlng tha plana vould ■' 

\ ' tom back# fha air praesura gave aa an abdominal pain and a tooth* 

f aoha but othar than that it vaa a vondarfully aaay trip# Wa got 

into and thara vaa no Biitaklng vhara va vara# Eagllih at 

it VM gp^an thara It l^o tnethcr languaga and orar tha talaphona 
It'a iapoailbla to mndaratand anyona# Va oaught an to tha ourranoy 
[ prdblaa fairly aaiilp baoauaa a«r bill at tha hotel, vlth o^ 

[ ^ aparaa ft Mala oana to alaoat fifty bueki# London dafinitali ■ ^ 

Aoasivlt lika toaricana and va Mdaratand It'a aran Bora ao on 
t tha Continent# 









With day Ia X«ndosi| oar taproi sloas vort that It 


' li • oitgr in dirt nttd* Iht grtti mdland B a nk vlth o ortcktd i’- 
and ttartpalrtd vlndoiff tht botthtd oat ttruetorta not ytt rtpalrtd^ 
tbt oVnoi’^^d elothts that itt ptoplt outt wtar, tht ttrrihlt : 
thortagt of food oat BOit fttl o hagt o/i^athj and a dttlrt to 
htlp. At Abt taidi It It tho Utt OTldtaot Of on tapirt In dtetj* 

Xtt fOTtnxBtat prattlat about toolallta but thart la a oonplatt . 
lack of plannlnCfUa wt knoir la tba ttatasi aoljr It aoMt ba ; 

'%a ba appraeiatad* . 

Va Bit vlth Boa »unday OTtalag and Monday btfort plant tlatf 
^ Vho brltftd nt for our vltlt with Looya* Ht tayt that wt will algn, 
but tlnct wt*Tt all bad too Kuch of good hoptt and too llttlt of 
tht rtallpaUon, X ohall not aay anything oert of tht ntgotlaUonf 
for tha Itngth of our ttay hart# Ion will got o wlrt If wt olott 

and on olroall Ittur If wt don*t* 

Vt flaw rro« london dlraot to Battl In O DC-b Which ottatd 
paptr after tht big plant tha day btfort# X wat ttrrlbly 
ill and took a day to rtoorar# H«rtTtr# X couldn’t htlp .arTtlllng 
at tixs li®««tar«X * aroaslaa Chanaal, note mrrnr ^rano^ ^ 

«liBtil2)g Bountalna fdurlng which tha plana rattlad in all dlrto* 

Uooa and taasad to ba onablt to Baka tha allaib) and landing in 
a tnall airfield near BlotyhalB on the Tranch bordar# tha OBall 
populace oonsldtra it an trtnt to tea o plant to that wart oU 
turned out for tha ooeaaleiu Wt wart aacortad by the Prtnch bIH* 
tf ry ^ the Pwlta border anld a great deal of otrtaooyi wart brln^ 
atariitdi our baggage that it, and wart than drlrtn to 
: " PrtiiS f oldltr ottaaptad to be friendly by tOBaantlng oboat 

vtathari but it*a vary dlffarant to Uatan to a Prenchman aay ' 
•tary warn, today* UnH It- than It U to haar It aaid by tha 
‘ ^ _ rranch taa^r at Bay^ Hi gh# Wt had to let 


c 





for the Ignorasotee that vt vere* Abe frlne everTtlae he Aoeen’t 
ttodaratand uijone end tuna to ae aa though !*■ the liixfulat| vhlA _ 
esieOQragea the speaker to rattle m imtil X jeU tor his to 
l»s gettins to be quite a f^stieulatof* ■ * 

belli Ye*re in Basel imv| and a sore beautiful plaoe X nsrer ' 
imag^ed* Ob a elear dap ttte ean see the Oeraan border in one - V' 
tflreetien and the Alps in another* Switparland is tho Idad of 1" 1.^- ' V... 
place A# would wish to lire In for the rest of 000*0 llfe««**eaXS| 
ppaoefuli good olean airi veoderfol food* Brerpooe bikes and bikes - 
although there are as saap Aaerioaa autosobiles on the streets as 
there are in anp Aaerieaa town of 2A0|000 populaticn* And ererp^ ' " 
bodp looks so healthgr • one oan*t help notielng the dlfferbnoe 
between the Swiss and the Knglish* there Is ao doubt that ths 
fasous Swias neutralitp brought its people a fair asonnt of prop^Tv"; 
peritpifor plaping both sides alwsgrs nets a retun bhen lt*s done 
so veil# But apart frea the pelitieal resentaont one sight feel 
toward! tha iwias for sot haring ta k e n a stand against Pasoissf^rtlt' 
one snst absorb the beautp and the vell«being of the eountrj# X ^ 
ahoU eurelj regret harizxg to Xoare* ' ' ■ ^ . 

Ve set vith Dr# Stinesann and a Hr# Baffen pasterdap after* 
noon and orenlng • Xn the afternoon thep put Abe through the ropes 
disousslng soienee in tfweral and oheadstrp In partieular# Baffen ' 
is the manager of the sonoaer plant| but no sention as pet vas 
sade of sethaerpIatSf Xa the trening thep vers our graeious hosts 

end Vere nest shaming te be with# Again the talk ineriteblp ' 

- , 

turned towarda phasies end eheaistrp and bp the ond of the de)r 
it looked like thep were eonrinoed ABA Inrented oheaietrp# thep 
knov how small vt art| but thep beliere us to be a scat uniqus 
organlpation« Xt roallp look# good| gupa| bat there * X*re santiooed 
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V :''c“ ■ " ■ 

. V ^ «f^ thli aornlttf sad ttm Wok i fcl| - I 

thv asM hi- to do f « tbtt Iv 

**'X^^*“. * **“ ■ooawl ■•»» iuunl at voA aoir 'aad'^til§'“ 

bo£^ off banni with th-i la „d„ *, cot It doao' ^ 

, tl«0, VO'TO Bot rat aoaa Or. Sobonkor vho vlU apparoatly aoo m "i 
iUmarron vhon Ka t*U hara. Va had to fo throajh thAa' diora ' to V" ^ 
tat to dak Btljraaaaim ao thara -a.t b. tin doora to dehanlca?.' ' 

If »a eould ham raaaabarto to taka -ora of tha -atarlala m amd' 

»o«W undoubtodls ham aa aaalar tl-a of It, po- wan< 
to oor boat frlaad ham . thay do -ot ham aaeufh prataa for hW * 
to got a UtUa of tha aham ha la abla to torn on, ohaa va Mt " 
hla la leaden, tooaaaa bo vat gulto dlffamat fwa vhat va had 
pmnoual* aaen. dpparaatly tha doUari art gattlat oloaar ao ^ ' 
ha faela ooaatratnad to elm to a bit of tha old aee.tvo for It, 
tot to nra haa told longa ea »r, toewraalao) to la tha opaa> ' ’ 
taatjBa for to bam, f 

I'll kaep dmpplac you a Uaa omrytlaa X oaa, ito la\r , V- 


raUlag for at to gat out aad am tto town laatoad of vrltlag paepla 
Vhat X»m aet pot aoaa, oo X»- cotac to taka hla aOrlm mrp vtuiackp, 
X ohall probably not vrlta for aaothar two or thraa daya, tha 
Mgetlatloaa bora vlU taka, aa I oatlaata It, at laaat a vato, r 
ao you oaa try writing m, Xf va nora on bafera year sail raaehaa 
^ *« vtoramr va go. ' 



Chaarto, 

Xlrlaa 



M XOB 'a* Pop 
Oart 'a* Earro 
Bai^ •«* nil 
Oaear 












; "BAB COJiNECTICKS PREYEIiTED TELEPHOlilliG STOP OPPORrUJilTI 

SELI CYANHYDEIH PROCESS POE E^-PTOIATE TET.lPOEAEy INSTAIII-"?" ^ -7 
TION STOP UEGEiiTLI PJ:QUIEE FULL ATTEKTION TO LETTER IlAirA 
:=52 THAiJIS ABE" 


The explanation of this is the following: 


Since Tuesday when we arrived in Swityerland I have heen In , 
constant conference with the various technical and commercial per- 
sonnel of the Lohz^ Company with a view to reaching an agreement as 
early as possible. I have been accorded the most friendly and 
hospitable attentions I could wish for and think I can best sum up . 
what is happening here h? telling sou that all indications point 
to the early achievement of an extremely favorable working agreement 
on the methacrylate szstem as a whole. As soon as I get the time I 
shall write zou of this in greater detail. Suffice it to saz that 
what has already been agreed to by Lonya and approved for incorpora- 
tion into a contract far outreaches my fondest hopes. But perhaps 
the most startling and wonderful development of the conferences has 
been the fact that we will, in all likelihood, be able to unload our 

cyanhydrin method of producing the monomer. It is in relation to 

this matter that the following instructions take on the greatest im- 
portance and justify the most earnest, urgent and emergency 'treatmentx 
^y you. 

Although it would be possible for me to "unload" the cyanhydrin 
method exactlz as we developed it for the Chinese as a last-ditch 
attempt, the "patent-infringement" consciousness of these people makes 
it inadvisable to propose a method which involves trick procedural re- 
arrangements involving the use of chemicals specifically named in the 
series of DuPont and ICI patents relative to the cyanhzdrin processes. 

It woul<J, therefore be of tremendous importance for us to paraphrase, if" 
in a sense, the process as we developed it so that some basicaljkyj^^.vv. 
new chemical is employed to carry out the intent and the mechanics 
of the procedure as it was previously developed. Let me therefore 
take the liberty of repeating in outline something that we have dis- 
cussed many times before: 



OU. caDhydri. method for -the syatheeia of .ethyl meAadrylate 
monomer involved: 

hvdr, t *yi.theeie aad Isolation of aoeton..^yan- 

hydrin;t,hieh yon oould easily obtain In detail from Bill BohalSiv-Jhia ' 
aspeot -o? the yynthesis is of no immediate interest to the 
his letter, it beine ay purpose to write sou on this matter - 

2. The addition of acetone cyanhzydrin to an excess^/ of lOO^S 
s ur 0 acid at such a rate that under the conditions of water-cooling of 
the reaction flash at no time during the addition of the acetone cyan- 
^.irin is a temperature of SflOc. for the mixture exceeded. The addi- 

oTthe ‘-t- nPOn completion 

e addition of the acetone cyanhydrin to the sulfuric acid we 
«ised the temperature of the reaction mass to 150°C. in a period of' ' ' 
ire minutes, held the reaction mass at that temperature for five 
minutes, and then qulckls cooled the reaction mass to llO^C. 1/ Havinm 
cooled down to 130 C., we oommenced the addition of a mixture of meth^ 
anol and water at such a rate that the quantity of mixed alcohol and 

1 iodTLT -- added over a 

ft lio»r It Z" -iPtained the reaction mass in the flash 

at 130 0. throughout the period of addition of the methanol-water 

A. IZZ *as accompanied bz the constant removal of a 

aietlllate of varying quality*"'-^/ ' 

^ coLuii as to the specific procedure we used previousta, " 

JSSni^iJiye^”! calculatione on the Chinese Job which will be 

P55g« prefer nort%^i"^e“?irJ;iv°=fi:/“°*^ 

because this is a crucial matter- memory in this case, 

notebook. If there is anv consult hie 

struotions 1 used, pleasf^caSfme a?“?he Parh'Ho^e? 

E -«er that . 


2/ 


y 


c?o? blcnrrepiJirarpo8sme'''°r^tt'’h“t’’^^"® la,portant:>&:A . . 

mixture which is to be adLd, as well^Jf in the methanol-water- 

distillate, copper powder sho^L^iL^^^dd^l fc^^io^^^mimtura 


“ 3 - 


c ■ ■ O ' 

of oater^neth^^^V*^* distillate was eji ternaiy axatem i^omiating - 
In the 4 ietiirt -ethanol which, upon coliiction:- 

- • an wi^;:. 

■ ■ whini- ' T'- •' ■ principal component waa methyl methacrylat'f^hnl*''^ ' 

^oh ^^ .pontained water and methanol, and a l^er layer^^l^ 

■ r- ~ ^ 

:;;£rr ^ - 

ition of the acetone cyanhydrin to the enlforic acid and which 
o“the T aater-methanol mixture. Ihe ' 

and a distillation c'orl!"'^'"' “ themmometer and the ^et tuhe.; ;- ' 

tiOD COXuun In Ita tnftHn oAn4.4 

14 ^ .wi. ^ vuaLumn in its main section was ppproilmatelv ■ 

wfthT*! iaafas high. The column waa packed 

powder Tr °° distribution of copper 

powder. The purpose of the copper powder was to act as an InbiJt ' 

o i^^J^ai’isation of monomer methacrylate condensate. ... .'V 

of water .L1-, T L -uecalvely three times with welu... ''r 

«« -are io^a -shed layer, dll of the washings 

ere joined up and put aside. After having completely washed 

TlZlll Shove, the washings were subjected to' ' 

: , for the removal of the methanol contained therein,*!. S " 


^ hi^Sw mol“lractton or?hniBmia^rand‘’«''?hr 
water-methanol mixture during »hic^n?®d^stini^e^come“over.®^ 


“ 4 - 


■ ■ 2 . 1 ;:;: ; 

When a Bufficient portion of the methanol had been distil&d frQa;We:*V; 
washlngfiij-^^ xesting of the material in the still pot produced 
eettling^^nto two layerajjf the upper layer being an additional It T 
of methyl methacrylate which was added to the main body of the mettSi— :5 * - ' 
crylete obtained as mentioned above* .*f.; i.- .*. 

It is essential to this discussion to enumerate what we believe 
to be the mechanics of the reaction which was achieved ^s generally ' 
outlined above. ! 


^ In the treatment of the acetone cyanhydrin which is outlined in 
Item 2 on Page 2, we believe that we were carrying out an Intra- V; 
molecular rearrangement of the following order*- : J- ' - 


H 

H3C - § - CH. 
K 





although it is also possible that all that we achieved was a hydrogen- 
ion catalyzed dehydration along the following linest- - ' 

0 ^ . ■ ; ■ ■ 

H^C - 9 - CH 2 ^ ^ « 9 - CH^ + HOH - ' fZ) 


Furthermore, there are the three possibilities that any of the follow- 
ing three reaction combinations were accomplished*- ' , 


n 



• C s -t- HOC - C* — y 


Comtination Posel- 
■b 11 Its 




C -tJH ■+ c. - c sfi -V, 

e n - '• ■ . ; . . 


c - c = 4.0 -civ 


Woe - C » V 
/ 


c ^ C ^f/l^ 

o c * 


C -C 5Af 


C «3 « 

c- c - 


c - <1 - 

It 

#/.C 


c - c - 


•v^ 

. Continued-** ^ 





c 


H 

0 

H3C - C - CHj 
0 *C •;* . 


H2C * C - CH3 
C = 0 

N HHg 


HgC -> C - CHj 




(D) 


(B) 


(?) 


which. BO far as the reaction poBBihilltleB released hy the addition 
of the CH5OH - HOH eystetn io concerned, reduces to four basic groups;- . 

/.,.oj (-?-,.«) (_-=•>) (i','"/" '' 

V ^2 - ^ - 

Upon addition of tho water-TOthanol system, ae could therefore ex- 
peot a whole realm of possihilities. each with rarying degrees of 
prohehlllty attached. These would flovj from the various permutaa -'..V-. 
tioes wiiloh could b«* dwrlTod from the follcwrlne basic •elements*:- ' . 

\ d ‘i > 

H 

HOCH3 Y - C « NH - 1 ?---^ - C - IIH2' ■ ■ , 

CH 0 ^ Me’ 

® oHg 


C-) (« 

- C= K ♦ 


CH3OH 



’OH 

h 


HOH 4 


HjC - C - CHj' 
0 -=0/- mo 


c 




(D) 


O ^ ' / 


M - CH3 

■■ 1?- 0 


(B) 


MM.' 


HgC - C - CHj 
0 “ C OH 


(D 


Which, 90 far as the reaction poBslbilltles releaaed by the addition 
of the CH3OH - HOH ayatein io concerned, reduces to four basic groups :• 

/. e-o) (. o-s-h) /.c*J /-c-o)/ 

V 1^2 ^ ^ V OH ^ 

Upon addition of the water-methanol eysten, we could therefore ex- ■ ■ 
pect a whole realm of possibilities, each with Tarying degrees of 
probability attached. These would flow from the Tarious pernmtaii 
tlone which could bo dorlTed froni the- follcwine 'basic ’•element 0* : — 






H. /> H20 ♦ BH3 ;♦ ■ -c « o ; " 

■-. . ' oh” - -~v 


{aee (B) ) 


(eee (B) ) 


jther gliince at the array of combinations represented 'bz (A). (B) 
(C), (I>)» (B), end (r) on Bagea 6 and 7 will diecloee that other 
functional groups are involved. These arev- •.. . 

HgC « C - (A») ' ; : ' 


H 



The reaction j(r®>acJr±J±Jr±j« posBihilities of these are as folltwe;-^ 

' * 

SoC m c r* B ■ polymerization 


c\ 


B,0 - C . 
® O' 


decoraposition of molecule*-'. 


H dehydration of molecule -- - 

‘ " ■ ■ 

All of ^the ^Tahove leads to the CTpectation that distrihuted hetreen^,^J^,iC4v 

;-,- ■ ■, 

the reoidue in the reaction Teasel at the end of the reaction end the - 

distillate receiver we could expect to find the follor/lng principal 

•derivatives* of the above -mentioned potentialac- ,, . 7 .' 


HgC « C - CH3 

> c*o 

-0CH3 


■ H3C . f - CH3 


H3C - C - 'CH3 


HgC m 

. o - 


plus itc polymer forms 


plus its sp±ymyxyfj>rjK products cf deconposltion 


plus its products of decon^obition 


pl\iB its polymer forms 


plus Its products of deeoinpOE ition 


pluE its products of deconpoBition 


plus its polymer forms 




c 


o 


crt^ . 


■-■ ■.• . - ^v.4... - . 

•. How,, "before I szs go on to propose some proTsable 

V' 

of "paraphrasing** our cyanhydrin monomer process, let me 
one you that will make all of the above more understandable! 11 

the Lonza people recently developed a cheaper method for the genera-/ 
tion of HCII. This brovight up the whole problem of a weighing of’'^/ - ./ 
the cyanhydrin method against the new procedure which we have ad- 
vanced. I therefore' "leap Into the breach" with the fact that we 
could provide the cyanhydrin method process which aroused tremen- 
dous interest, either as a temporary measure preceding the Installaft 
tion of a process bz the dlol synthesls-oxidation-etc. method, or as" 
a permanent installation supplying the renuirements of a polymer 
powder and pilymer sheet plant, liy particular nervousness about 
disclosing the fact that our c yanhydrin process Involves a pro- 
cedural stunt using all of the same chemicals used by ICI, DuPont ^ 
and Rohm and Haas flows from the fact that after hours end hours . 
of talk on the Weitzmann process for the synthesis of the diol 1 
only had them hanging on the ropes but not yet definitely wedded to . 
the idea that we are not in any way in conflict with Weitzmann-- this 
despite the very convincing proof I offered whi^|^^followed the lines 
of our patent application. How, therefore, I iay the following > •' 
possibilities against the background of what has been presented t ^ 
above !- 

* 

Su.g«eB-tlon Wo.l 

Worthy or co nolfleration in my oplniOEi Xb -tlio :poBBl'blXXty ‘ 
of the use of the borate formation principle to accomplish the In- : . 

tent(s) of Step Ho. 2 on Page 2 which I present below In the v../,-. . 

C £ S 

following form: 

H 


B2O5 H3C 




8 . 

f 

C £ 


CH3 ♦ 

H 


^ ■ 

^ C CH« : 

K3BO3 4 0 . ; 

HmC-C-OBO-C H H 


CH, 


CH-i 




S H3C » C * ^^2 


4 


H3BO3 



C * ■ . Q HVc\ ^ 


, I i* 6 aliz 0 that (a) the fonaation of the borate laay impair^he 

■ 8taliil4.tj|r 'Of addition^ of the CW group hut I would tend 
douht th^^' purely from the consideration that Phil seemed to 

I lleve .'-iliat ie had successfully formed the borate of the diol, ' 

. \ fragility of which impressed me much more substantially in view of' ' 
i } . being a glycol., (despite the distance between the two hydroxyl ; • 
groups )X I (b) the release of water by the boric acid (both that ' 
formed in the formation of the borate end that evolved in the de- 
composition of the borate) might tend to hydrolyze the Ci^{C triple.,, 
bond) group all the way to a carboxyl group, this being a i>artioular 
! - ' danger during the formation of the borate in the foim of an attack • 

on unconverted acetone cyanhydrin. This danger, the conversion of ' ^ 

% residual acetone cyanhydrin to alpha hydroxy isobutyric acid, which 
... would be immediately decomposed by the boric acid at substantially 
temperatures, I would tend to discount unless boric acid is capable - 
-of setting up a complex whereby it becomes a powerful acid as in the 
case where two adjacent hydroxyl groups exist* This follows from 
our experience in hydrolyzing acetone Cyanhdrin with 36jt HCl which ■ 
is a fair sort of strong acid* Here, with an abundance of water 
f present, the time required for the completion of the hydrolysis is ' 

■ substantial, (c) I also realiye that the release of water by 

- boric acid, particularly during the second stage of the process, 

^ xiamely, -tbe elevated temperatures to which one will have to ^ to 

r affeot the dooompooltlon of the borate eeter, would tend to reverse ' 

. the reaction releasing acetone cyanhydrin to the action of high 
^ temperatures at which It is notoriously unstable. In this connection 

I '^1 believe, however, that the abilitz of the CM group to undergo a 
i reaction to form the amide may be a substantial enough competition : 

[ 'at elevated temperatures to minlmiye the hydrolysis of the esterI"^'^-'<' : 

L - - f 'i,'* 'V ' " - 

i . ’ • • given the above critique, it le clear from the equatlon^w 

I < I offered "abpVe In' connection with this suggestion that we would 
^ up with e' nitrile in the place of the amide which we have, up ’to * ' ! 

? date, eesumed to be the product of Step 2 of our cyanhydrin monomer | 

method. If the nitrile should be the outstanding product of the I 

f ; reaction, both the possibility afforded for the conversion of this j 
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C 


O 


• '■'A 


to the amide (and this would largely be true during the addition of 
a water-naethanol mixture to the nitrile) and the rather well-know^ ... 
techniquea for processing nitriles to esters does not allow me ^o.'jberj;; 
lieve that this would be a stumbling block. Koreover, if water-^;^^:A/>; 
leased^ bz Voric acid in the ways mentioned above were to attack.,^# - 
nitrile groupk we would not in any case wind up with an amide. 

The possibilities therefore afforded by this suggestion In- 
trigued me and I should like to see an experiment tried consisting 
of the folio wing+x- . . 

1. An attempt to prepare the borate derivative of acetone 
cyanhydrin at a temperature not exceeding 60®C., starting from pyro- 
boric acid as the raw material. 

2. An attempt to decompose the borate derivative by heating 
(l know I don't have to warn you about safeguards against the possi»r 
billty of pen generation from unreacted acetone Cyanhydrin). 

I do not believe that it would be advisable to attempt to,, 
isolate the borate ester from anz unreacted material since, in any case, 
this would not be a desirable feature of the commercial installation 
and the likelihood is that any unreacted acetone cyanhydrin would be 
present in sufficient small mol fractions to force resort to extremely 
high tenperatureB^(|C|tg 5 |^ 5 jjg^jg£HgJg^hg^puj| at Bz°0. ; 


at 20 mm.). If such an attempt at isolation were made/jto promote the 
heat polymerlpatlOD of the nitrile or amide product as well ae oonfuee 
the whole issue through the mixing of cyanhydrin in the distillate with 
product of decomposition of the borate productCs), namelz, the un- 
vee saturated nitrile and/or amide derivatives of the cyanhydrin.. 

If the experiment should be successful as far as the fprmation of 
the unsaturated nitrile or amide is concerned, I should like to see 
a direct attempt at esterifylng the amide and/or nitrile without 
resorting to external agents such as sulfuric acid or any other 
"mopper-Upper" of products of the reaction such as ammonia, - 

..r. . . . ' ■ - . - 

However,.:'! leave this to your judgment. . 

, Suggestion Ko.2 • ' ' • 

Another experiment worthy of consideration, in the event that 
Suggestion No. 1 fails, for the reason that water produced by the de- 


th^j 




r ■ 

' 'v- ■-. ' ■ V-" 

f composition of fcoric acid tends to hydrolyze the hora^e, ester hack ' 
to the stating materials, would he one consisting of (a^ a 
tion o'f^iie borate ester throu^ the technique of a reaction het^eg;^; 
jpyrobptic aOid and acetone cyanhydrin, followed by (b) 

; decompose 'the’ borate ester In the presence of a quantity of su^func^v 
acid conforming with the quantities I previously used. I would aug-.;: 

^ gest the use of commercial 965 C sulfuric acid relying in this instance, . . 

■ • upon the sulfuric acid to counter the tendency of the pyroboric acid 
■ • to yield water for the reversing of the hydrolysis, this case, 

V wDxild form the borate ester at the temperature suggested above, would 
then add the suggested quantity of sulfuric acid and proceed with the 
technique previously used by me. 

- If the so-called rearrangement to form the amide is not ^ v-' 

int^a■^EOlecular reaction but is a bi-molecular reaction, the forma- 
tion of the borate ester followed by a treatment with sulfuric acld^ 

' ' In which the ester is added to sulfuric acid or vice-versa, and , 
raised in a period of five minutes to 150°C. or thereabouts an^ ■ 
held there for five minutes (vinless it seems to you It would take : ■ 
longer than that to break down the borate ester), the decomposition , . 
of the borate would give a uni-directional character to the formation 
■*’' of the unsaturated derivative of the cyanhydrin, which would minimize the 
poBsihilities for the presence of hydroxy amides or the other hydroxy , 
amide intermediates shown in the above presentation. And, even If ' ' 

it were not to improve the zleld, -such a procedure would be valuable ^ 
f" for me to have some idea of how far I can go in my discussions hm* ^ 


Suggestion Ko. 3 " ' 

Heye I would ask you to think over a variant of the above . , 

schemes (which, as you will notice, hug something we have successfully 
. done already) end go ahead with whatever you feel would do the trick. 

■ V . : '^^oli^'ihat is at stake in all this? If you can succeesf^^g^. 

. . carry any of the euggestions,- it will be possible for . 

stay with ionyy without exceeding the time limit I have placed bn"; . , 
my trip end carry out a demonstration which would convert the whole; 
agreement which we were thinking of, from one which gives us Just 
,110,000 now with the balance held up until after demonstrations. 



• • 




to' on. in .^ich it •ill be poa.ibl. for «. to brine bank a _ 

»ore eoli'a Wa tnaneiiate arrangement. I therefore urge you 

give tilBySuir' complete and immediate thought, and to prooee ^ , 

mean, giving thie work priority etatue. let me have your l^ed^t. ,, 
reaction, via aimail but don-t let this delay you in oarryi^ 
thi. uork. It is every bit a. urgent a. I am making it . ’-'tv : 

, I will .rite you again in a f.« da^e to tell jy^u etat 1. ...w, 

happening* ” . _ ' 

Sincerely, _ '• 




ahtaun 


Barry and Phil- Pleaee forgive the typing! this ted^a rVO'" 

Olivetti ?w,ith the eymbols completely rearrange an , 

most iMBPerating time eith it. ' . 'v, ; ; ' 


J 


o’ 

■ • 


ITotes - continued 


schenie for the mechanics of the amide formation 
.. weak one In that we are dealing with a reaction i ^ - 

’ ^“*8 pls-ce in a strong sulfuric acid* 


_6/ ^is iB an especially good likelihood tovrards the end of 2^ - 
reaction when the acid is dilute because of the amount vf v > 
which has been sent in with the methanol and because - 
part of it has gone to the formation of amnonium bisulfate* 


This la not a wery serious phenomena Insofar as the ether 
would unqueatlonalby split to give ue "the monomer In any caaa*^ 
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Mr, Harry Gold waa amployad by A, Brothnan as a ehsolst 
In May 1946 at a veebly salary of $100, . V 


From Kay 1947 to tha present Mr. Gold reeelTod only VafreQuenV 
- payment of aalarics and iLh«n« la new dua bln tba sum kt 
aa aalaiy for ' ‘ weeks. 



1. 5C0TT MILLER, A. 

BABEI OOLD, VIA. 

ESPJQSACK 1 R 


Thl* «chiblt, MdsiBtim «f • XitWr to GOLD trcm. »JEMn», wa* shmn 
to GOLD on 6/20/50. 

OOID Identlflod th* JEAE w RSOHA LOOElBAmU who had boon a fbllw > 
oatplojeo of hi« at PonnajrlTanla Ao^ar. Tho oosiiont of the lottor, 
which a« 78 , ■Hero It la. Hop* lt»a onou^h.*', nndoubtodlj rofara to . - ; 
aoEte soney which was onelosod la tho Xottor and which GOLD had borrowod 
from JEAN. Ho said it was about |27.00 and noedod it to paj his rant. 






b5-^3on-i-e-s^z^ ■ - 





■*v^isi 1 


SA YILLIAH E. HDGHES 


HARHT GOLD, wa»., 
ESPIONAGE • R 


wSOi^-.jfTSv. 


AKALTSIS OF GOLD RESIDENCE SEARCH MATERIAL 


Exhibit #65-Ji307-l-Br5 (39). 

Be search aemorandum of SA ELVOOD A. TETTp dated 6-5-‘50j page 10. 

Description i This item is an envelope postmarked at Fhlla.^ ?a.» 

3/3V^^* bearing the return address •> iShl S. Alden 
St. I Phila., l43> Pa.> and containing a handaritten 
notation reading as follows i 

« March 31, 191*8 


Bere it la. Hope it's enough. 


Bye now, 
JEAB." 


This letter was addressed to HARRY GOIB, c/o A. EROTHliAH and 
ASSOCIATES, 29-58 - l*l8t Avenue, Long Isl a n d City, How Torlc. 

The Voters Begistratlon list for 192i8 lists one REGIHA 
LOOKAHAIKIH at ISU 6. Alden Street. 

Lead! Inquire of HARRY OQU) the connection between REGINA LOOKABAIOH 

and the subject, as well as BRCTHUAN ASSXIATES. 














O- 


feb. a, 1948. 


.Cea Harry, ■ • ' 

Imt ^ h,,* •f**® Callfomlaat ; ■ : . 

Ilia i®” J *3amned . 

fllgnt,8 ms have Been are ^mrveloua, - ^ i,'." t.r.v^,* 

Our housing arrangemente did not come thru ^ 
fi TiV a J^otel temporrlly, hid- 
ing dally for good luek In finding decent ^ ' 

acconmiodatlons at a fair price. X ~ 

le re not sure yet whether we re going to 
like it here, altho we re going to give it a 
ff don't forget that we meaat - 
It when we Bald we hoped you would not give 
up your apartment without letting us know 
and giving ue first chance at it, should" ' ' 
things shape up eo that we decide to return’^; " 
East. 

Our present Balling address Ib > . ■ ' ‘ , i- ' ' * 

c/o Hrs. Carl Brant . ' 

2367 1 . 30th St.,- ' - 

Lob Angeles, -Cal. - . . 


Kail will reach us there at any time, i'- ' ' ’ -, 4 - 
le had no time to feel sorry for New Yorkers 
on our trip - we had bitter cold, enow, ice, -"--. 
slush, sleet, and gAes of 85 miles per hour ■ v-'’ 

velocity, to say nothing of several duet ail 
Band storms, all the way here. I wore my fur’:^'™"' 
coat right into Los Angeles, and never ox>ened 
it til we were, going thru Pasadena, and th*t ^ - 
is the truth.- . - 

At present we wish we were home, as it seeniB 

that everything is happening to us, but we. 
are hoping for the best. Sometimes it Is good 
to get all the mishaps over, with .in the 4>eglnning, - 
and mayoe it will be so with us on t^e Xrlp.^ ' 




He trust you and the Levines are well, and 
»e woip-d really like to have a line from you'^ - 
€lVlng us the latest,' ,1'^i : 








rA..;AV'^; , 


^ tk iTLimi: H* HAnoB 

fiAHHT OOID vms* 
ESPlOKAaE - R 




DcscaiprioNt 


POSSIBLE Xfi&DSi 


POLD RE5IP EBCS SEARCH MATERIAL , ■ . ;’ 

$WJ07-i-b-^ (1*0) > 

Maao, Jme $, 2s50, Page 10 l 

^ emrelopo ftxm «re* D. R, (KehI ' .. 
c/o 1^, CARL BRAIIT, 236? r, 30tii Street. 

California, directed to EilHar ■ : 
0010, 1*8-^3 - Ujth Street, Woodeide, 

^1^, Sow loriu The envelope w poBtoarked 
act Loe Angelo* Pehrunry 2, IPiiS, The letter 
pertain* to pereoael matters regterding the 
OBCaJS. trip to «id «q«nonce.®£c2l^al*. 

^ eender of thla letter Im 
laentlcal with the pearson sending the letter 
Identified ae Exhibit ^?^307-l-B-5 (2). 


IKJ/kob 

^307 




GOLD stftttd on hfTSifyi that this lattor fWai Mr*. P. I* WTO f to - - 
ingaloa wa* froa tha saaa Mr*. ORlCffl r*f*rrod to In tha »*mor*iwn» v . 7 , ,;., 
oa tohi^it l-B-5 (2). • 

GOLD that he did not recall the last nai&e of POfiOTHI (ffiBSM** V'‘ 

rooBBat* LILLIES# and that h* rocallod that one had a Job to peraoontt ^ ‘ 

■id tho other was a teacher. : ' ^ ^ 


tan/rae 
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V ^5if^ 

'vXs^ ^ ^ (iw-t^f ./Ac>^ M y.t-;^^ c^ ■ 


.. :r"Xi-iv-'-/A ■/-■'' ^ 'I r '/r ■ ^ 

y'i'^U ' '•• ••■ ■-■ ’' J^'^crf-'ij (x:rci‘^-t<i- u^u.: 




^ a- '^- o^ 

^^^'i/f' Q ^<. t *> ■y^^^-<."i-^, ^ ■, 

^ yivdu^ i Z2^!/ t- ^.Ipjr^ z£, J^i- 

' i/ pj y c, 


vy 
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T^>N ; , - — » - r 3- ' ' ^ ' n.- f y /, (^ , 6Uh^^ j 


^4 '^ Uri 


€.^U. C0. 


4^ ^ ? 'f t^Tf. ^Ir - # '/' i ^ 

:^C* A. .^-w. / -a- ! f ^ T7^ 


*1 j ^>-“ '? '''' ”‘'' 

Q‘Pppp(-.jyprphj>d^^.y,^Jp'. 

" -,.*.2^ r 




It^y ligya (way- J-J!-4 'yn^ 

dUu^u.y^ yS /,^,^ 5 Pdj-siy^ 

^// fj 


fA^< 
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Robert HorrMAM 

COUNSELOR AT LAW 
ISTO SROADWAY 


I, ELBRY OOLDf residing at 6623 Kindred Street^ 
Philadelphia £4. Pennsylvania^ do her^y retain ROBERT 
HOPJkAN, of 1870 Broadway^ Rev Tork City, as ny attorney^ 
to pposeoute a olalm for vages In excess of #4,000*00 
vhioh I have a^inst A* BROTBUIOi h ASSOCIATES* ’ 

In consideration of the services rsndered and 
to be rendered by said ROBERT BOFFRAH, it is agreed tMt 
he shall be entitled to retain as his fee of any 
amount recovered whether by suit, settlanent or otherwise, 
and in addition thereto, disbursaoffits expended* 

Bated, lew York, I*T* 







Zj BkRRT OOZJ)^ rMldlng ftt 0625 JU.ndF«d OtrMt, 
PhiladftlphliL £4, P«Ein«jlvMil»« do herdb 7 Yotein BC^SRZ 
BOFmAI^ br 1270 BroAdny^ Baw iTorfc Olty, «• mj attomiQr^ 
to proaoonto o oialai tor vagos in bxooas U #4f000*00 
vhlbh X te7b a^inat k» BROTacMI li li SSOCI/l m. , 


Zn oonaldaratton of 
to bo rondopod bz oald R0&S£^ 
ho obftll bo oatltXod to n^*%n 


amount raoororod «bot 
and in addition thW^ 


Oatod, Bow 




''O orwl ooi rwdorod and 
it la agrood tbat 
bla foa 97k% of aiiz 
aottlomont or othorwlao^ 


raonvita oaq;>ondod«. 










ROBtPT Hoffman 

COUNSeLO** AT LAW 

IITO e*»OAOWAT 
New TOWN C ITT 
CHtCHCA'Ma 4-OMT 

September 1S» 1946 



Dr. rhllllp Lerlne 
48-55 44th Street 
Woodeidet F.T* 


Deer Deotorf 

I enoloee herewith two eepemte reteiners to bo 
fllgped by you end by Mr. %ld« 

kn you will note, the retelnere ere on i beele 
of of eny recovery* If euoh errengonent le eetlefeotory» 
pleeee elgn end return the oid.ginel* 


8SK«gg 

enoe* 
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fltl n flnl fl ^ 1*^ ' ^ 

.. .„.^a . ^ 

S-iS”.*^S«Vth. lal,or.t.r, f hi- ^ 

■r. T«. i.r.k. with ^ 

iri;»«:‘S5ei.htn.«hip h.. »• *• - 

_ .. ,„th«h * ---- .: 

S=.«««.d i« to. *.T.l.l«.>>t .f ,.v.„t.ry .bout to. -!*• 

: *nd from AprU, 'J.SSS * 

40 werti araountlng to $400 . isbaratory on Sept. 1, 

j”. IS. »to ;:s; «. toi*. 

•DO tn ^ V... vaek Ur. Gold wat 

. ..t pSs^^-r«rl£^=^ 

ir. UeTlne «• »o^ ?•*» ^ 

per week. .v.,.* ware «a®loyed Uy tUi ;;^=.. ^:..; 

I fin. Bbb«t 0.r.on .nd «mi ^o, .n. tl~. 

tn^Sd as «ai^ « owed back salary. 

fortter ei^loyoa -m\aTeeB were persuaded by Ur. 

■ ’ . and Mr. Gold and of tbe accumulating 

^ - XT. »n extended period in ^ negottationa . 

Brotluaaa bo rewin fo repreeentation wde of^ney were P"" 

V. arreara In sa^y contracte Saaigned in a wery, short 

. with l®^8®,Jirthe« tontracta would «uld place the firm la a,^; 

greaa •“4 ,^>S”/,igtttng of those Ly all back aalaTU»..n ■ 

apace Jlal poaition enabling it to W j KettuT vv., 

isi/t‘uii”»tSr^“or.rc" 


IS'i;... ..8btl.tl.a. haw. y..a. 

. in th. ..rlypjrt •{,»«-,;.« r.Id".i «»toti.n, 
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i,t«r » . Brothwn 4 •»•»*- 

two »onth» •xnc« j . - . - ^ BUn^»‘ 

sissstL-iCSKs^^ 

SJi.r Ir «« 


Wt^ Broill»“^» :-■- ’'V ■’ ‘.T-r :. •••. .. . ■■.vV- , . . *.>:-. 


in Ills • '' 

by Mr, Broitonao^* 
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^}^d7x /J<^ul£*^K t 

£L.C Cu-rT-r^.^ 

^ Q/lXzX^^ c><*-*<j j 

jUZt^ -^^w<!^‘' ■ 1 

r4ii, •!=^^ 

: y,^. t;;:3 ' P'& 
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SLO, PbUkdUjibiA 

.5.;;''. ^ T. SCOTT MILLSl, JR. 

ELHRT OOIDf vu* 

'■ ' BSFIOlttlH: - S 


t/Q/So 






CHIBIT SO. (IjS) 


GOLD adtlBttd on thjit ihio notoboek ia not in hia haadarlting aad 

that tha name SCBOIGS neons nothing to Ma. GOLD stated that it la pe»- 
aible he uqt have tutored aoaeone idio had brought theae notes nith hla iriian 
Iw reported to GOLD Tor tutarlz^. fie aaid that this eas posaHOT^ done 'dhUa 
OOli) vas at aptonel betaeen Tebruaxy ahd June 193^ 0012) said that it ; 
la possible that the person 'riioBi he nas tutorlnK left this bo<^ nlth 0012) 
and Xorgot about it* 


TSliiHKP 

^^07 
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etc 

u mLum B* iailor 

BAHRI GOLD vms. 
SSPIOIiAGE - B 


Jnd 7 » 






GOLD RESIDDJCE SEARCH BATERIAl 


BEUBlTi ^ 3 : 7 -JU-B -5 (UB) 

REFERZ»C£» Uaaa, Jaw S# Pftgt € . . 

DESCRIPTIC®i A notebook froo the tbirersity of Penneylvoal* 

including mseroua notee cppeering to bo 
school note* relatinc to Enclisb Idterature« 
Pollticol Science^ Sociology «nd Bodlo* 

The first page of this notebook tx>srs the 
name SQROOK* 

POSSIDI^ jLSADSt OCIO should be ({uestloned regarding the 

Idantity of Soaonnl and their association. 

He should also be quBstSonod regarding ydxm 
the notebook actually belonged to and aby 
it vas in Ms possessiao* 
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r — 1/13/50 

SiC C O 

SA. RICHARD K. BHS™** 

HARSI tKILD 
-I^iaHAOD - B 

. ■ ■ - of Jillo* I*I>" 

OOLC « J«»e W. l^O- 

ams •bI Blnr**"®** “ . -i.»_i tbat 

OOU) laantlf 1»1 “ gw°“oSS*i«rttlir<n{)» XbiM 



rEBiDETH / 



■#> '-xe.'- ■ 
- m! ■ -j 


MM'--' 
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EicHAnD e, buhhiaii 

GOLD 

. .tr,'$i:.EsriGKfiJE - s 


achlblt Cg-l43J7-a^B-g(66) 


7A3/50 




ThlB eAUbit, conslstdnc of 37 3"* 5* laSax earda ©cntalninE naaes/ . 
addresses aixl oihor sdecoUaneous iJufcnmUsi. «&s shemn to QCED on Jtme 15^^ 
1950, 


OOID Idontlf led tide u an Indices Alch was kept tff-hisi maS. VCBSHI. 
DOUSHETT durlac tho period Aen they wen both enployed at the PemsylvanU 
Sttgar Co, 


Ihaaouch as COLD identified ea fr h »w-^ and oxplainod each piaoe of 
infoaroatlon contained on the cards as applylns eolely* to verk done at the 
Pennsylvania Suoar Co,j no fterther explaiation of this asitire list is being 
containod in this 


REStnin 

«5-Ji30T 



MM. 














I cPrf/i 


r^C. - 


■,'r**w^t-- 
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7/U/SO ^ r. 


Si RICHAHD E* BRSIK4H 

hasht OOID 
EfflOHiCffi - R 


gjdilbi.'t 

«Mblt. ,d^ of ?<“ . “ 

to Uag ^ ^ 

booklet At tb*t »orarea. 
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fii RICHARD Z, BREHHAH 


HAEHIOaUJ 

ESPIOHAOE.R 


7/1V50 


This exhSbltj eoQSi»t8 of twelTo Iteas# -oos lAioro to OOCD 

« June 19, 1950. „ V.’,; Z," 

These Itens wUl be laentlf lod br mvni je r la oocordance 'rttb seercb 
Fwmn di.ted June 7j 1950* 


(1) . SAilJZX 0aii)*e cnployor. .-.-4-.. 

(2) . OOID does not know the orlgia of tbis card and ottachaa 

no significance to it. 

(3) , OOCD a al^ be laany porchasea at John Wanaaiakar*a« 

(!*)• OOLD Identified Hr. L. L. BPRTOHl a« being a preotleing . 
phjelcian in the nel{^ibc(rhood of BEtOTHUA^'s Bnhurst 
lBhoa:ator 7 . Dpoo one occasion OCSLD took C7 SPJElSTglM . 
to Dr. BBJ3JHI*b office for medical attention idian Xtm ; ' 
former had cat his hand at virark. 

QdU) does not recall the signlficanoe of the naoe "BAHS”« 

(5) . CKSJ) said this concern me ^ supplier of ras naterlala 

for the A, Brothnan Co. . . 

(6) . RelaUTC to tltt Republic mters, Inc., OCU) aaid that 

TOL' BLACE had an idea for purlf^ring and ranoving bacteria ^ - 
Aroa vnrlcms aolntions. GOLD said this firm sanufactured 
eqolpennt for such processes. GOLD aaid that he TindoubtedOx 
had the card becausoj as he prerloosljr atated, he and BLACK ^ 
bed the idee that th^ nifdit this prooeas If the^ ever 
into buaiaeee. OOU) oleo »«ld that he Huor have rc- 
at one of the oheadcal eaposltions ia 

65-iJ07 
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